Blood organic acid soluble phosphate fractions and serum citric acid determinations were performed on 39 carefully chosen cases of atherosclerosis, in order to determine whether any abnormalities might be detected in the oxidative phosphorylation of glucose or in the Krebs tricarboxylic acid cycle, respectively. No differences were observed between a series of normal individuals and atherosclerotic patients. Likewise, serum protein fractionations determined chemically revealed no differences. Only the serum lipid fractions, the total lipids and total cholesterol in particular, were elevated in 60 per cent of the atherosclerotic patients as compared with the normal subjects.
IN the recent past a number of investigators have presented evidence that lipid metabolism plays a role in the pathogenesis of atherosclerosis. Some investi-gators1' 2 have claimed that the deposition of cholesterol in the arterial walls may depend upon the concentration of total cholesterol in the blood. Others3' 4 have stated that the level of plasma cholesterol is not the determining factor, and that only those individuals who have a high cholesterol-lipid phosphorus ratio tend to deposit cholesterol in the arteries.
Other investigators5' 6 have demonstrated that in atherosclerotics the Sf 12-20 lipoproteins play a more important role than the cholesterol or the cholesterol-lipid phosphorus ratio. glucose, while the latter is a product of the Krebs cycle which accomplishes the aerobic oxidation of pyruvic acid (an end product of the anaerobic breakdown of glucose) and of intermediates in lipid and protein metabolism. This study was initiated in an attempt to investigate the possible existence of any such relationship in atherosclerosis. In addition, the routine plasma lipids and the serum protein fractions were performed.
METHODS
For this study a group of normal adults who had no organic disturbance and who were under 55 years of age, and a group of diagnosed atherosclerotic subjects were chosen and the following blood chemistry determinations performed.
(1) Organic acid soluble phosphate fractions including adenosine triphosphate phosphorus, diphosphoglyceric acid phosphorus, hexose phosphate phosphorus, total organic acid soluble phosphorus, and inorganic phosphorus in the blood.7,8 (2) Serum citric acid.9 (3) Serum protein fractions.10 (4) Plasma lipid fractions including total and free cholesterol, lipid phosphorus, and total lipids.11-14 In the clinical diagnosis of atherosclerosis, the following criteria were employed.
(1) In order to attempt to restrict this study to atherosclerotics, the patient had to be under 55 years of age. (2) Atherosclerotics having diabetes or familial xanthomatosis were not included. (3) Those with an antecedent history of congenital or acquired Circulation, Volume X, August, 1954 heart disease or of hypertensive vascular disease were excluded from the study. (4) The patient must have had a proven coronary thrombosis with myocardial infarction or anginal syndrome with myocardial ischemia.
The above criteria were checked wherever possible by postmortem findings. However in only two patients were necropsies obtained.
RESULTS AND DISCUSSION
In The serum protein fractions likewise revealed no differences. Baker and Merivale'6 who utilized the same procedure for fractionating serum proteins as was used here, observed that the method is not reliable for detecting slight alterations in levels of alpha and beta globulins. It is intended to further investigate the serum proteins by paper electrophoresis. The only abnormalities observed lie in the plasma lipids. In this study the normal range for the total lipids is considered to be 375 to 800 mg. per 100 cc and for the total cholesterol 140 to 300 mg. per 100 cc. On this basis considerable overlapping occurs; but on the whole, the mean for the atherosclerotic is considerably higher than that for the normal. The increase in free cholesterol parallels the rise in total cholesterol as evidenced by the In order to determine whether the clinical condition of the patient might have an effect on the blood chemistry findings, most of the determinations were performed on seven patients while immobilized (during or immedi-ately following a myocardial infarction) and during the recovery state which was at least four to six weeks after the acute attack (when few or no clinical symptoms were present). The results are listed in table 2.
The results show that there was very little difference between the phosphate fractions, the citric acid, and the protein fractions during the immobilized and the recovery states. Only in the lipid fractions did any significant differences appear. In three of the seven cases the total cholesterol was significantly higher in the recovery state than in the immobilized state (J. M., E. S., and C. C.). The total lipids, on the other hand, were higher in the recovery state than in the immobilized state in four cases (J. M., E. S., C. C., and T. K.).
However, in two cases they were lower.
Consequently we note, as have many investigators before us, that there does exist a disturbance in lipid metabolism in the atherosclerotic, but, as manifested by plasma find- In this group of patients the phosphate fractions were not significantly different from the normal values. The mean for the citric Obtained in acid was somewhat higher in these lipemic patients than the mean for the normal series. In Mean the 12 patients in whom serum protein fracmg. % tionations were performed, there was a distinct decrease in the mean albumin value with a smaller but significant increase in the mean 4.7 L 0.8 total globulins. As far as the globulin fractions 5.0 -0.7 are concerned, only the alpha globulin differed significantly from the normal, the mean being slightly higher.
The above results show that in the lipemic 7.5 c 0.7 patients as in the atherosclerotic patients the 10 2. No significant differences were revealed between the results obtained for the normals and for the atherosclerotics except for the total lipids and the total cholesterol. Approximately 60 per cent of the 39 cases of atherosclerosis studied revealed either an elevated total lipid, total cholesterol, or both.
3. When a comparison of the blood chemistry findings was made in seven patients during the immobilized or acute state and the ambulatory or chronic state of myocardial infarction, again only the total lipids and the total cholesterol differed. However, the differences were inconsistent and variable. 4 . The same series of determinations listed in paragraph 1 of this summary were performed on 17 patients with lipemias of various types. In this group only the serum protein fractions differed significantly from the values obtained in the normal subjects. The albumin was lower and the total globulin higher resulting in a diminished A/G ratio. Also, the mean for the alpha globulin fraction was significantly greater than the mean obtained for the normal series.
SUMARIO ESPAFOL
1. Fracciones organicas acido solubles sanguineas incluyendo f6sforo inorganico, trifosfato de adenosina de f6sforo, f6sforo adenilico y hexosa fosfato de f6sforo, acido difosfogli-c6rico de f6sforo y el total de f6sforo organico acido-soluble, acido citrico del suero, fracciones proteinicas del suero y lipidos plasmaticos incluyendo lipidos totales, colesterol total y libre y f6sforo lipido fueron determinados en una serie de individuos normales y en cuidadosamente diagnosticados ateroescler6ticos.
2. Los resultados no revelaron diferencias significativas entre los normales y los ateroes-cler6ticos excepto por los lipidos totales y el colesterol total. Aproximadamente 60 por ciento de los 39 casos de ateroesclerosis estudiados revelaron o un total de lipidos elevado, colesterol total, o ambos.
